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| author §=P.J.M. Sijbers 
SUMMARY 
The German Post Office nowadays requires a complex impedance for 
telephone sets. 
In practice this requirement makes it necessary to rebalance the 
anti side tone circuit of the TEA1060. 


This report gives an example how to rebalance the anti side tone 
CryCur tc. 

Furthermore an application proposal for the TEA1060 is presented, that 
fulfils the transmission requirements for: Reference equivalents 

(EBD, SBD, RBD), electrical frequency characteristics, noise, BRL and 
DC resistance. 


P.J.M. Sijbers 
Appr. v.d. Kam 
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INTRODUCTION 


Beginning 1984 the existing C.A.B. speech/pulse dialling 
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p.c. board nr. 3132 was handed over to German setmakers in | 
order to get feedback from the market. The p.c. board was | 
not intended to present an optimum solution for the German 
market. A first impression of the performance of this p.c. 
board has been presented in Ref. 1. 
Two problems were encountered: 
- the anti side tone circuit of the TEA1060/1061 
had to be inyestigated with complex line matching impedance.} 


- The DC requirement at 2mA line current was not fulfilled. | » 
we, 


In the mean time the anti-side tone circuit of the TEA1060/1061 | 
has been inyestigated with complex line matching impedance. | 
The results are described in Ref. 2. 

Two possibilities are given in Ref. 2 to rebalance the bridge. 
Furthermore it is shown that a changeover to the Wheatstone 
bridge structure is an alternative. 


In order to give somewhat more application support, a 
proposal for the German market has been worked out, that 
fulfils the requirements for: 
- "Ruckflussdampfung" (Balance Return Loss) 
with complex reference impedance | 
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- the electrical frequency characteristics —_—e 
- the side tone (RBD) 

- the send and receive reference equivalents (SRE, RRE) 

- noise 

- DC resistance of the set. 


II. SOME CONSIDERATIONS 


The frequency characteristic of the sending channel loaded 


as with 600 2 at the a/b terminals must be nearly flat. 
2 5 9 The set impedance must be complex in order to meet the BRL 
OO 
9 oF requirement. 
— Oc 
ul O @ 
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Because these two requirements are contradictory a compromise 
has been chosen between BRL and the electrical frequency 
characteristic by choosing a set impedance of 8252//33nF. 
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In Appendix I it is shown how to rebalance the anti side 
tone circuit with this set impedance assuming that a line 
length of 5km 0,5mm diameter copper twisted pair must give 
optimum side tone performance. 


The circuit diagram is given in Fig. 1. 
Note that the dialling part is not designed especially 
for Germany. 


Some tests have been done on the circuit according to the FTZ 
requirements described in "Ubertragungstechnische Bedingungen | 
flr Fernsprechapparate FIZ 121R8 (March 1983)" 

The latest FITZ ideas about "Schnittstellen" between the 
transducers and the speech circuit have been taken 

intg account. 


ITI. RESULTS OF MEASUREMENTS 


The number of the following items correspond with the 
numbers used in FTZ paper: FTZ121R8 (March 1983). 
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3. "Bezugsdampfungen” 
The "Sendebezugsdampfung (SBD)"; the "Empfangsbezugsddmpfung 
(EBD)" and the "Ruickhérbezugsddmpfung (RBD)" have been 
measured on the OBDM measurement set up. 


Standard Piezo transducers have been used. 


Results: Measured (dB) | Requirement (dB) 





ie -1)RBD 
Zs 
£fo 
cos Weighted total mean value (35 connections) 
5 oF Not corrected for A SBD and AEBD 
2S e Table I shows the results for all 35 connections 
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FREQUENCY CHARACTERISTICS OF THE AMPLIFIERS 


Fig. 2 shows the electrical frequency characteristic 
measured between microphone inputs and the a/b terminals 
with 600 2 load. 


PHILIPS 


Am = 43.6dB at 300Hz 
Am = 43.7dB at 1kHz A = -0.4dB 
Am = 43.3dB at 3.4kHz} 


6.3 Frequency characteristic receiving 
Fig. 3. shows the electrical frequency characteristic ae 
measured between the a/b terminals and the receiver output | 
(loaded with 2002 asymmetrically) | 


= -2.2dB at 300 Hz 


TA 
Ara = -2,.2dB at 1 khz A = -0.6dB 
Ara = -1.6dB at 3.4 kHz 


Note that the complex set impedance causes some extra 
frequency dependency (= 0.4dB from 300Hz to 3.4Hz if it 
is measured with a sine wave generator with 6002 source 
impedance connected to the a/b terminals. 
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The noise has been measured psophometrically weighted 
in accordance with CCITT recommendation P53. 
I = 25mA (corresponding with Ry = 12002) 


| noise voltage (WV) | 


line 


i- a/b line with 600 


2 load 


- earpiece output 
with 2002 load 





5. "Ruckflussdampfung" (Balance Return Loss) 
The balance return loss measured against the required 
complex reference impedance (2202 + 8200//115nF) is 
shown in Fig. 4. 


The FITZ requirement is met. 
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Line resistance 
Ry (2) 














Speech condition| | <320 
320. 
1k98 
12k6 

Mute condition |< 1530 





< 320 | & 


The 2k resistor between pins 1 and 18 of the TEA1060 
reduces the voltage drop across the speech circuit at 
2mA line current in such a way that the 2k25 requiremen 
can be met. 

Requirement for the mosfet used as an interrupter is 
that: Racgy 5 2902 at V9 = 2.0V. 


The requirement in mute condition is just fulfilled. 
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In order to get somewhat more margin, the voltage 

drop across the speech circuit can be decreased some- : 
what by means of a resistor between pins 1 and 16 | & 
of the TEA1060. (For details please see Ref. 3). 
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IV CONCLUSIONS 


~ FTZ requirements for "Bezugsddampfungen", electrical 





frequency characteristics, noise, balance return loss 


LD 
rf 
= 
= 
a 





and DC resistance are met. 


- An example how to calculate the anti side tone circuit 
is given assuming that the side tone must be optimized 
for a certain line impedance (in this case 5km @ 0,5mm 
matched with 600). 
However in practice the German telephone lines have 
different diameters (0.4mm and 0.6mm) and they are 
matched with several impedances. Therefore it is more 
practical to optimize the side tone empirically (on the 
OBDM test set up) by juggling components (2,04 and/or Rg) « 
In this way a compromise for all 35 lines can be obtained. 
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APPENDIX I 


Rebalancing the anti side tone circuit of the TEA1060 with 
complex set impedance. 


PHILIPS 


Starting points: - a complex set impedance has been chosen 
8252//33nF 
- optimum side tone suppression must be 
obtained for a line length of 5km 0,5mm 
diameter copper twisted pair (1762/km, 
38nF/km) matched with 6002. 
The corresponding line impedance can be FS 
approximated by 
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210 1265 


“1 ine: 
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Equivalent circuit for the bridge: (Ref. 2) 
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Original component values with Ry = 6202 and CY=0 and Z 
optimized for the same Lane as given above: 
Ry = 130k Rz = 3k92 Rg = 202 Re = 390% 


bal 


fal: 1302 + 8202//220nF 
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Rearranging Cy Shows that Cy can be considered as a part 
of the line impedance: 
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From Ref. 2. we know that the bridge is balanced when 
a. RoR. = Ry (Rg + (Ro//Z, 44) 
Rg 
Ps “bal RR (2 line// ; y) = 
X 


N.V. Philips’ Gloeilampenfabrieken - Eindhoven - The Netherlands 


The contents of this report are not to be reproduced, in whole or in 
part, nor disclosed to third parties without the written consent of 
Product Division Electronic Components and Materials 


//1y) ry 


k (2 line 


in this case Ly os 


Because Ry has a larger value (8252) than the original 6202 
(R;) this means that the bridge can be rebalanced by increasing 
Ro or by increasing Rg. 

Because Piezo earpieces(which are insensitive) are used in 
Germany, a large receiving gain will be necessary. 


” 
20 , , | 
efS5 Therefore the bridge attenuation should not be increased by 
c = ro Ad A 7 ° e 
2 SE increasing Ro. The alternative (increasing R9) has been 
Se 
3 a chosen. 
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Ro Originally had a value of 202. 
The new value for Rg (Ry) can be calculated very simple: 


Ro = a Ry = pe 20 = 26,62 (standard value 27?) 
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bal must be chosen in accordance with the line impedance 
in parallel with Cy. 


“Tine! /4y: 
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In order to obtain a standard value for the capacitor in 

Z,. and to fulfil condition a), scale factor k has been 
ine e ? 

chosen k = J70nF _ 0.64 
| 220nk ue 

This results in: 

Rg = k Ry = 0,64. 825 = 5250 

Z 


X 
bal: 






KC 


K.Z1ine y 





i 
133 i 
| : 
a r 51,9nF 
OG i 
= R 
255 = | 
5 5 oO 805 | 
eae 
@ Se 
ij © 
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Taking standard values for components; the final result 
51022 Ray 1302 8 R,, = 8202 


ie 
12 220nF kCy 56nF 


In this case Z,., cannot be simplified, which means that | 


i 
NW 


is: R 
C 


one extra capacitor is needed in Leal to compensate for the 


influence of Cy. 
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Table I Reference Equivalents 
measured with Cs = 33nF 
transducers: Siemens S8 and H8 in handset "71" 
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Fig. 3: Electrical frequency characteristic receiving 
OdB = -2,2dB gain 
2002 load at receiver output. 
Measured from a/b to receiver output. 


Central application laboratory CAB Eindhoven - The Netherlands 


Information presented in this report is based on pilot studies in our laboratories. It is presented in good faith but 
N.V. Philips’ Gloeilampenfabrieken assumes no liability for any consequences of its use. Its presentation does not 
imply a licence under any patent, trademark or copyright. 


(9 


Report No.: ETT8604 Page R16 


PHILIPS 


Co ee 
cece ae mae ame ee 


ts with complex 
ee 
Re 2eee 
| oH 
aH 
aug 
He 
SEE 
iu 
asbaed 
‘® 


for active speech 


--- FITZ requirement 
circui 
= 
& 
& 
5 
cal 
x 
= 
a 
g 
a 
oe 
Eee 
i 
=e 
s 
a 
& 
J 
& 
it 
x 
~ 
gs 
a 
a 
& 


& 

= 

a 

w 

a 

® 

| 

z 

| 

_ 

4 

Fad 

i 

od 

RB 

& 

cael 

g 

a 

id 

S 
| aa 
SER TERRR ESLER 
SERRE Eee 

a 
Frequency (Hz) 


as 
a 
= 
¥ 
a 
a 
a 
co 
a 
5 
~ 
zi 
” 
ws 
z 
x 
Ena 
i 
x 
: 
s 
a 
i 
i 
i# 

3000 


The Netherlands 
a 
) 
® 
a 
B 
a 
& 
is 
| 

a aan 

aes 
a 
au 
i 
ga 
| | | 
an 
an 
an 
ae 
Ba 
HH 


Product Division Electronic Components and Materials 
~ « 
a 
& 
a 
= 
a 
a 
= 
a a 
& a a 
a Bg @ wy ESRB 
i 
a 
HI < 
: ; 
a Bs 
= a 
a E 
| ea 
i a 
a wi 
a fee) 
a 
| 
S 
| 
bi) 
a 
| 
Pa 
Z 
a 


Eeafassst ste ttiaicee fetes eeezteseeee 





- Eindhoven - 
seeeeeee 
000 





e 
He - 
== 4 
a 

= 20 log 


The contents of this report are not to be reproduced, in whcle or in 
pert, nor disclosed to third parties without the writien consent of: 


NV. Philips’ Glosilampeniabrieken 


as 


apaeat 
tt 


= ow —— 


Be won 
1000 


Ba SLED SSR ES aes 
shee 
Hf 
ae 
cc 


RSERRICERAE +4 


i 


i 


-_ see el 
tH an 


np 
ane 
apni 


sage 
PEAS 
SSR ES ER SERERE 
i EER 
gz 
ZERE 
Bre 
Fig. 4. Balance Return Loss 


SES ESN ALAR RRR REREE 
_ 


AL, 

© 

Be ~~ 

® lt oS oO 
Ow ee; bi 
= oO 

Oo 

S 

48] 


Central application laboratory CAB Eindhoven - The Netheriands 


Electronic 
components 





ae 


Information presented in this report is based on pilot studies in our laboratories. It is presented in good faith but 
N.V. Philips’ Gloeilampenfabrieken assumes no liability for any consequences of its use. Its presentation does not 
ey a licence under any patent, trademark or copyright. 
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